Quantum networks scale the advantages of quantum communication protocols to more than just two distant users. Here we present a fully connected quantum network architecture in which a single entangled photon source distributes quantum states to a multitude of users [1] . Our network architecture thus minimizes the resources required of each user without sacrificing security or functionality. As no adaptations of the source are required to add users, the network can readily be scaled to a large number of clients, whereby no trust in the provider of the quantum source is required. Unlike previous attempts at multi-user networks, which have been based on active components, and thus limited to some duty cycle, our implementation is fully passive and thus provides the potential for unprecedented quantum communication speeds. We experimentally demonstrate the feasibility of our approach using a single source of bi-partite polarization entanglement which is multiplexed into 12 wavelength channels to distribute 6 states between 4 users in a fully connected graph using only 1 fiber and polarization analysis module per user. Fig. 1 The quantum network can be visualised as three separate network layers. The bottom most layer on the left shows the physical connections between the central source and users in a hub and spoke like topology while the upper layers represent the distribution of entanglement and communication layers respectively. These layers form a fully connected mesh without trusted nodes. The complete schematic of the physical layer is shown on the right.
Quantum networks scale the advantages of quantum communication protocols to more than just two distant users. Here we present a fully connected quantum network architecture in which a single entangled photon source distributes quantum states to a multitude of users [1] . Our network architecture thus minimizes the resources required of each user without sacrificing security or functionality. As no adaptations of the source are required to add users, the network can readily be scaled to a large number of clients, whereby no trust in the provider of the quantum source is required. Unlike previous attempts at multi-user networks, which have been based on active components, and thus limited to some duty cycle, our implementation is fully passive and thus provides the potential for unprecedented quantum communication speeds. We experimentally demonstrate the feasibility of our approach using a single source of bi-partite polarization entanglement which is multiplexed into 12 wavelength channels to distribute 6 states between 4 users in a fully connected graph using only 1 fiber and polarization analysis module per user. Previously proposed and implemented quantum communication networks relied on quantum memories and repeaters [2] , high-dimensional/multi-partite entanglement [3] , trusted nodes [4] , partially connected multiplexed networks [5] , or active switching [6] . These networks are difficult to scale up and compromise on security, anonymity or connectivity. in addition to presenting our scalable network architecture that addresses several of these issues, we will discuss use cases and illustrate the versatility of this network topology.
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